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© Process for producing synthetic label paper. 

© A process for producing synthetic label paper which comprises preparing a multi-layer film comprising a film 
of a thermoplastic resin containing an inorganic fine powder having provided on the back side thereof a layer of 
a heat-sealable resin having a melting point lower than that of said thermoplastic resin, embossing the heat- 
sealable resin layer, and stretching the embossed multi-layer film at a temperature of from the melting point of 
said heat-sealable resin to a temperature lower than the melting point of said thermoplastic resin. The label 
paper, when used for in-mold decorating of a container, gives a blister-free appearance to a container, causes no 
deformation of a container, and exhibits sufficient nerve for fitting to an inner wall of a mold. 
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PROCESS FOR PRODUCING SYNTHETIC LABEL PAPER 



FIELD OF THE INVENTION 



This invention relates to a process for producing synthetic paper as a label, inclusive of a blank, for 
5 synthetic resin containers obtained by differential pressure forming or blow molding. More particularly, it 
relates to a process for producing synthetic label paper for decorating a synthetic resin container, which is 
fixed in-mold and integrally molded with a thermoplastic resin by blow molding, vacuum forming, or 
pressure forming to provide a labeled resin container. 

io BACKGROUND OF THE INVENTION 



Integral forming or molding for producing resin containers with a label has conventionally been carried 
out by inserting a label or a blank in a mold beforehand and then molding or forming a container by 

75 injection molding, blow molding, differential pressure forming, foam molding, etc. Labels to be used include 
gravure printed resin films, multi-color offset printed synthetic paper [cf. JP-B-46-40794, JP-B-54-31030 (the 
term "JP-B" as used herein means an "examined published Japanese patent application"), and British 
Patent 1090059], and gravure printed aluminum foil having a polyethylene layer on the back side thereof. 
When a label-decorated resin container is produced by fusing a label, inclusive of a blank, with a 

20 molten resin at a high pressure as in injection molding (e.g., 100 to 1000 kg/cm 2 ), the resulting molded 
article has a satisfactory appearance. However, in the case of molding at a low pressure as in differential 
pressure forming (e.g., 2 to 7 kg/cm 2 ) or blow molding (e.g., 1 to 10 kg/cm 2 ), escaping of air between a 
blank and a molten container is insufficient only to provide containers having poor appearance due to 
trapped air-pockets called blisters. 

25 To settle the above-described problem, the applicant previously proposed to use a label, inclusive or a 

blank, having an embossed finish on the back surface thereof so that the air between the label and a 
container may easily escape to thereby prevent blistering as disclosed in Japanese Utility Model Applica- 
tion No. 63-1775 (corresponding to unexamined published Japanese Utility Model Application No. 1- 
105960). This label for resin formed containers comprises a printed thermoplastic resin film having provided 

30 on its back side a heat-sealable resin layer having a melting point lower than that of the thermoplastic resin 
film, the heat-sealable resin layer having an embossed pattern of 5 to 25 lines per inch. 

On the other hand, it has also been proposed to orient a multi-layer film by stretching to provide a thin- 
skinned label having nerve as described in the working examples of the above cited application. 

Where synthetic paper is embossed after orientation, an emboss is easily formed to a large depth (h) 

35 and, as a result, the nerve having been increased by orientation is more or less reduced. Unless the label 
has nerve to some extent, errors occur in fixing a label to the inner wall of a mold by means of a sucking 
pad of an automatic label feeder. 

SUMMARY OF THE INVENTION 

40 

An object of this invention is to provide a process for producing embossed synthetic label paper which 
causes no blister on integral molding with a molten resin while retaining sufficient nerve even after 
embossing. 

45 As a result of extensive investigations, the inventors have found that the above object of this invention is 
accomplished by embossing a heat-sealable resin layer of a multi-layer film prior to orientation. 

The present invention* relates td* a process for producing synthetic label paper which* comprises- 
preparing a multi-layer film comprising a film of a thermoplastic resin containing an inorganic fine powder 
having provided on the back side thereof a layer of a heat-sealable resin having a melting point lower than 

so that of said thermoplastic resin, embossing the heat-sealable resin layer, and stretching the multi-layer film 
at a temperature of from the melting point of said heat-sealable resin to a temperatur lower than the 
melting point of said thermoplastic resin. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Routes 1 and 5 each shows a crosssectional view of the label according to the present ,nvent.on. 
Figure 2 is a plane view of the back side of the label according to the present invention. 
Figure 3 is a crosssectional view of an embossed multi-layer film be ore stretching. 
Finnrp 4 is an enlaraed view of a part of the embossed multi-layer film of Fig. 3. 

Sure eta" crosssectional view of a blow molding machine for producing a labeled hollow container 
usino a label for in-mold decorating according to the present invention, 
using laoei tor DETAILED DESCRIPTION OF THE INVENTION 
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The label for in-mold decorating according to the present invention is described below by referring to a 
hiank suitable for use in production of labeled containers by blow molding for instance. 

fZTSZ a cross section of a label for in-mo.d biow mo.ding according to the present inventon. In 
Fio nuS have the following meanings. 1 ... label. 2 ... thermoplastic resin film base layer 3 ... 
printing 4 TSatSSaSe resin layer, 5 ... tops of dot-embossed pattern on the heat-sea.ab,e resm layer. 

^^:?^T^Z7^ resin layer 4 of labe, 1 (back side of the labe.) Pig. 3 is a 
cross sectionarview of a multi-layer film before stretching and printing for obtainmg the label of F,g. 1. F,g. 
a i-5 an enlaraed view of a part of the multi-layer film shown in Fig. 3. u 

I^Ftaf 3 and 4 the embossed pattern made on the multi-layer film has 5 to 200. preferably 5 to 120. 
dots ol l£s per inch ^ (2.54 cm). The' number of dots or lines per inch is cai.ed "number of lines" and ,s a 

^S^'JE^SMi at least 1/3. preferably at least 1/2 of the ^ckness of heat- 
sealable resin layer 4 (ho). The valleys of the embossed pattern may cut into base layer 2 (h>h 0 ). 

win me emoossed multi-layer film of F,g. 3 is stretched at least uniaxially at a stretch ratio of om 4 
tn 12 the thickness of the multi-layer film decreases, and the embossed pattern is enlarged while the 
valleys le SlLS^he heat-sealable resin layer preferably has a Bekk's surface ^oomness of no 
^"^1000 seconds as measured according to J.S P-8119 and an average surface roughness (Ra) of 

^Baselave^ 2 is a resin film comprising a thermoplastic resin having a melting point ranging from 135 to 
2S4- Te rpolypropylene. high-density polyethylene, polyvinyl chloride, polyethylene terephlha.ate, and 
2B4 C e.g.. P°jP ro Py'=™'' » ' * ■ M f ^ inor g an ic fine powder, based on the total amount of 

CZ^^^Z!^^lTZtZsr. 9 The abovidescribed resin film having coated 
fhereonT Sanic filler-containing latex or having thereon an aluminum deposit may also be used as 

^nnmant fine oowders which can be used in the present invention include talc, diatomaceous earth, 
caJTS^. , ^2?««.um oxide, barium sulfate, and mica The inorganic fine powders have 
a oarticle size of not greater than 1 5 urn, preferably between 0.05 urn and 5 urn. 

" P ^n me ick Stool base layer 2 (i.e.. the side to be contacted with a resin container) ,s provided ta* 

csrpJsurrs xgffzxrx of f £ 

"T^^S^^ J^^EE^d out at a temperature of from the metfng point of 
the h2 £Z£ ^sin To a Cerature'ower than the melting point of the resin constituting the base layer. 
Bv sJetahmg the base layer is oriented while the heat-sealable layer remains non-or.ented^ 
V Se layer 2 may have a single layer structure or a multi-layer structure composed of two or more 

,aye ^'oarticular where polypropylene is used as a base layer of a label, and high-density polyethylene or 
, line* pXCene is useoas a'resin to be blow mo.ded. it is preferabie to use synthetic label paving 
TZfSZt structure comprising at least the following four layers (A) to (D) and havng a total tn.ckness of 

% 3 V 0 bia2.r y m stretched film base lay r comprising a resin composition containing from 5 to 30% by 
• JTl« fn^nanir fine oowder from 0 to 25% by weight of an ethylene resin and from 70 to 95/. by 
, of TJSES -in. Sh^eTota. amount of Jinorganic fine powder, the ethylene resin and 

£ rSt^S? Sf!U comprising a resin composition containing from 35 tc ,65% 
oy > weignToTLTnorgan^ powder and from 35 to 65% by weight of a propylene resm. with the total 
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ZnZZ. ° f * lT 9ani u flne P0WdSr and thS P r °Py |ene resi " being 100% by weight, being provided on 
one side of said biaxially stretched film base layer (A). 

b?w^rTlt«? ed P f aper - ,ike , film ,ayer ^Pri^ng a resin composition containing from 35 to 65% 

s Snounfo SL bZ2 n « 6 P °: der 3 " d fr ° m 35 t0 65% by Wei9ht of a propy,ene resin - with the total 
S ™ 'no^amc fine powder and the propylene resin being 100% by weight, being provided on 
the opposite side of sad biaxially stretched film base layer (A) and P^viaea on 

rnmnrii^ 3 " 5 ' ^ e , tched , h ^t-sealable layer (non-oriented) having a thickness of from 1 to 10 urn and 
composing an ethylene-alkyl acrylate copolymer, an ethylene-alkyl methacrylate copolymer or a reSn 

» SET? ? mPr '?? 9 Sn fr ° m 10 t0 ?0% by W6i9ht ° f a ^rene-modified ethylene resT^ oWained by 
io polymenzing from 5 to 400 parts by weight of styrene in the presence of 100 parts by weight of Z 

SEE^T" !? W ^ 30 t0 9 ° % bV W6i9ht ° f 30 •"tf"*-* ^late copolymer or 

^r^ a L^r^r h havi r 9 a me,tin9 ^ of from 80 to i3 °' c - wi * «- «2?5 

S ^^£5*"" as defined in (b) being 100% by wei9ht - bein9 provided 00 

' 5 is a R h a i Sh Zf 3 Cr ° SS SeCti0n !'. Vi6W ° f the ,abe ' aCCOrding t0 ™ s P referred embodiment. In Fig. 5. (A)(2) 
is a base layer comprising a biaxially stretched film; (B) and (C) are paper-like layers comoris no I 

ZElI?£? ^ (DK ? " 3 heat - sea,able ,ay - A ""**U film fncludes Jt^se Z Jers 
The numeral 3 is a printing formed on paper-like layer (B) 

^mn? 2 ' ayerS { r' ( ?' . aPd <C) may have 3 Sing,e ,ayer structure or a multi-layer structure. In the 
con^poStion ' ^ * °° mpMed ° f ^ PapeHike layere < B '> ^ <*> ^-ing in 

^.J" 16 mulB Jy er mm according to this embodiment is produced by longitudinally stretching a film of the 

SLSE? ,b0 ^~ nStltUti " 9 J ayer ^ 3t 3 tem P erature 'o^r than the melting point of the propylene res^n 
conshtutrng layer (A), e.g.. 134 to 155 C. at a stretch ratio of from 3.5 to 7 by making use of a different in 

S'Sn'SSf TT 3 " T ' aminatin9 3 m ° lten fi ' m C ° mpriSin9 0,6 resin y com P oLon IsS^gTay "r 
Sin nnmn » the resulnng stretched film, laminating a resin composition constituting layer (C) and a 

m h^T , °° t T ^ (D) ° n an ° ther side of said **** *> such a manne St layer 
(D) be the outermost layer by feeding these resin compositions from the respective extruders to the same 
die laminaftng them in the die. followed by co-extrusion, embossing layer (D). and final ran^erSv 

Z^ZT^S!"™ 3 ? temPeratUre at Which ,ayer < D > is melted but Paper-like C<SST2£ 
r! ht l ! T ° 3 tem P erature lower than the melting point of the propylene resin). 
By the stretching, a number of microvoids are formed in layers (A), (B), and (C) makinq use of the 

XFI^S? f H nUC ' ei f ° th8reby deCTeaSe the denSity and basis * *a mulfi-la^film On £e 

™S' °T ^L mpr ° Ve ,nk rece Pt' v 'ty and drying properties of the label. If paper-like layer (B) is a 
lavTrtf^r n °I° n,y 13 thS °PP° rt ^ty for the inorganic fine powder to fall off me 

hrnlh h ^I 3SeS may bS met Wlth> WhiCh 0,6 dee P cracks formed by uniaxial stretching disaTpe^ 
Sec ! fL tC ^ th6reby deterioratin9 oflset P""ting suitability as compared with a SSSJ 

mr , (t I h8 fii mUlti " l t ye I f retched fl,m of the preferred embodiment may also be prepared by laminatinq a 

fiTas aye^A) tES? T (B) " d W °" ~* *** ° f '°"9«u d ^e Sed 

mm as layer (A), laminating a molten film for heat-sealable resin layer (D) on layer (C), and transverselv 

2ET? ^ r6S t 9 ,aminafed fi ' m 3t 3 tem P era tur e of from the melting point of the , hS^SS 
polyethylene to a temperature lower than the melting point of the propylene resin Y 

thnl nC h in T pr ° pylene resin wnich « ba «sed in the above-described preferred embodiment are 
nTrnnnnZ 9 h' 9 ^ ? CrySta " inity of or ^ ****** 70% or higher, such as a propylene 
f" 3 r T d ° m ° r b ' 0Ck c °P°'y™ of propylene as a main unit ana one or more comonome* 
units selected from ^-olefins, e.g.. ethylene, butene-1. hexene-1. P entene-1. and 4-methylpentene-1 

ethvtn.fi USUa 'l n °' m ° re than 1 ° % by W9i9hl of " P r °Py» e "e polymer may be rep.aced with an 
vil T^Z e ' 9 ;' h,9h - den * ty PP'^'ene, low-density oCyethyfene. linear polyethylene an ethytenJl 
IZL aCe ^, COP °^ yme :' 30 e,hy,ene - acr y"c a ^id copolymer, an ethylene-alkyl acrylate copolymer or Z 

l7To T s7^\7 COP ° lymer (the a,M m ° iety COM3inS fTOm 1 to 8 atoms?. L a met" 

™ 9 "' . C> a,ummum - lithium - Potassium, or sodium) of an ethytene-methacrylic acid 

^ T\1T VS TT 111636 ethy,8ne r65ins whose me,tin 9 P°'"t is 'ower than that of L pTopy.e ne 
SI mSU aS /T he3t - Sealab,e r6Sin PI!: for ^ <°) or the ethylene resin component Tme 
S ^ y T e re l n ' ° f the com P° ne " te constituting the r sin composition for layer (D). 

f^mtar^H i £ , addQd tQ ^ b3Se ,3yer ° r Paper -' ik layers oomprising the propylen resin to 
facilitate stretching of these layers and to enhance the laminate bond strength between layers 
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base layer is 30% by weight at the highest. „ iianfttu of thfl inoraan ic fine powder for the purpose of 

Papers layers (B) and (C) contains ^ |ayers ranges 

ssisf r^rsxr ss s s v, ^ssr amount of the ,nor9an,c 

}0 r P owder and the pro P y.ene resin in the ^^^^^jSp^ CO an ethy.ene-a.fcy. 
Heat-sealable layer (D)(4) is a n""*"***^^ 
acrylate copolymer, (ii) an ethylene-a.ky. ^^^StSto'SSi by polymerizing from 50 to 400 

copolymer as defined in (b) being 100% by w ®'9 nt ; . obtained by suspending 100 parts by 

The styrene-modified ethylene res,n as the H > * «*J «JJ * weight of styrene to the 

weight of ethylene resin particles i"^' Reference 

STSrr.rSS^ < the term " JP - A " as used herein 

means an "unexamined published Japanese paterrt appbcab ion> such as ^ 

Modifying styrene may be used either alone °^^ y J" 5 mi Lj c anhydride, a lower alky, acrylate 
MWT ca^s KTS —ng up to 3 

-teX.^^ 

of from 80 to 130' C. The ^W^'^^t^ or higher-order polymers 

sis rjffsss 0 a n s r- — p - M - — 

ethy.acry.ate copo.ymer. an ^^^^^^Z^^^^ acid terpo.ymer. 
ethylene-methyl acrylate-acryhc acd ^^^^^ et l me ^ acrylate-maleic anhydride ter- 
an ethylene-methyl acry.ate-.tacon,c ^^f^^^Z. an ethy.ene-n-buty. acry.ate-methy. 
polymer, an ethylene-methy. acry'ate-n-buty achate M*p ^ • ethylene^thy, methacrylate 

methacrylate terpolymer, an ethylene-methyl J™"™^ ^lene-butyl methacrylate copolymer, an 
copolymer, an ethylene-propyl methacrylate cop^ymer. an ethylene w ethy , e ne-methy. 
ethylene-methyl methacrylate-acryhc ac,d - m n 6 *^ 
methacrylate-2-ethylhexyl acrylate terpolymer. and an ethylene-ethyl acrylate 

— 9 3 ^ 9roup improves adhesion between 

the resin formed container and the label p ritrt ability or adhesion, the multi-layer film after 

jx^vzsrszzttx: s- — — «• — a — 

traati^t and a plasma treatment- flexographic printing/screen 

P jrr~o^^™* - = u! — ~ — * «— - 

Ml ot a oup container or a labal adtanad to «» Bum* caa_ ^ f fe w ^ 
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direction of the labe. J^EgS? 22 ^^ * T ^ 3 m " ner that 4,16 
extrusion of a parison which has V^^~JT- I ^1 * consistent with *e direction of 
container. Thus, blow moWino usTc 1tfZZ?!lZ ° ^ ^''^ deformati °" of the molded 

s5S2£3SSs5£= =ar«sssa= 
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134-0. and ,8% * ealciu™ clSn^VatU ^ ^g^n^f ™ ^ 

homopolyraer and caldum carbonate bira Cl^in ^ T «. f ^i™"" 1 01 °" P"»Vtene 

Of 1 17-C wer. melt-kneaded a. 270° ?Ki SrS^?^ P?»«Mana (D) having a melting point 
The (By<D) laminate », 5 c«xaudec I rt^SnS^ ?S h ? ? Tt** ,mkaUa in *> *•• 
external layer. The result™ lAWBl/rm ™1 , f ? back 5,116 " sh8et < A > "* (P> es an 
a metallic m and SiTS ItnbL^LT ?T ," , '° U9B S "" 6oss,ns "* « 

depth of 30 dm to the aod^ "° * °' 3 """ *" e,vals and a «*» 

(BVW m?Cer T' C ° mP °' ,nd ,am,naM °" "» s »"»* «* - — W <° r-doc, a ^y. 

kg/cm* was fed into the partem whereS 2 -1™ P * ^ Clampe<1 Con Wd air of 4.2 
same time the label wL^Lh ^1 * P " W3S 8Xpanded to of a container and. at the 

cocaine? *~ d ta **«""""«- A «<" cooling, the mold was opened to obtain a ho.low 

feeder without any fall off the mold. * conducted 100 tmes the use of an automatic label 
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A compound (A) comprising 70% of a propylene homopolymer having an MFR of 0.8 and a meltmg 
point of 164' C, 12% of high-density polyethylene, and 18% of calcium carbonate having an average 
oarticl size of 1.5 um. with the total amount of the propylene homopolymer, high-density polyethylene and 
calcium carbonate being 100%. was kneaded in an extruder set at 270 C sheet-extruded, and I coo led m a 
cooling device to obtain an unstretched sheet. The sheet was heated to 145 C and longrtudmally stretched 
5 times to obtain a stretched sheet (A). . 

Separately, a compound (B) comprising 58% of a propylene homopolymer having an MFR of 4.0 and 
42% of calcium carbonate having an average particle size of 1.5 um, with the total amount of the propylene 
homopolymer and calcium carbonate being 100%. and low-density polyethylene (D) having * "jetting P™t 
117* C were melt-kneaded at 270* C in separate extruders, fed to the same die. and laminated in the die. 
The (B)/(D) laminate was co-extruded into a sheet and laminated on the back side of sheet (A) with layer (D) 
as an external layer. On the other hand, compound (B) was laminated on the surface side of sheet (A). The 
resulting laminated sheet was again heated to 155'C. transversely stretched 9 times, subjected to a corona 
discharge treatment, cooled to 55° C, and trimmed to obtain synthetic paper composed of four layers (B), 
(A) (B) and (D) in this order having a thickness of 30 um. 70 um. 30 um. and 1 0 um, respectively. 

After offset printing was conducted on the paper-like layer (B) of the synthetic paper, the synthetic 
paper was passed through embossing rolls to give layer (D) an embossed pattern of 20 Mines at 1.27 mm 
Intervals having a valley depth of 8 um. and then punched to obtain a 60 mm wide and 110 mm long label 
for blow molding. 

The resulting label had a Taber hardness of 1 .3 g-cm in MD and 3.1 g-cm in l u. 

The label was fixed to the inner wall of one of split-cavity blocks for blow molding by ^suction, with the 
printed side (layer B) contacting the mold. High-density polyethylene (melting point: 134 C] .was, melt- 
exSided at 190 'C to form a tubular parison. and the split blocks were clamped. Compressed air o 4^2 
kg/cm* was fed into the parison whereby the parison was expanded to shape of a conta.ner and at the 
same time, the label was fused to the container. After cooling, the mold was opened to obta.n a hollow 

C0nt The 9 label on the hollow container showed no fading of the print, no shrinkage, and.no blisters^However. 
when the feed of the label to the split was consecutively conducted by the use of an automatic label feeder, 
25 out of 100 labels fell off the mold. 

EXAMPLE 2 
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A compound (A) comprising 40 parts of polypropylene. 25 parts of high-density polyethylene, and 35 
parts of calcium carbonate, with the total amount of polypropylene, high-density polyethylene and calcium 
carbonate being 100%. was melt-kneaded in an extruder at 200 C and an eth ylene-vinyl acetete 
copolymer (D) having a melting point of 108° C was melt-kneaded in a different extruder at 180 C. The two 
mo?en compounds were fed to the same die and co-extruded followed by cooling to 80 C to obtain a 
double-layered film comprising layers (A) and (D) having a thickness of 4000 um and 100 um. respective y^ 
A dot embossed pattern of 100 lines having a valley depth of 50 um was g.yen to layer D, and the 
multi-layer film was heated to about 157* C and stretched 7 times in the long.tud.nal d.rection and 6.5 times 
in the transverse direction. After layer A was subjected to a corona discharge treatment, toe « ™ 

was trimmed to obtain a stretched film having a thickness of 120 um. Layer D of the resulting stretched f.lm 
had a Bekk's surface smoothness of 350 seconds and an average surface roughness (Ra) of 0.7 um. 

The multi-layer film was processed to obtain a fan-shaped blank for a differential pressure-formed cup 
having a bottom diameter of 53 mm and a side wall height of 28 cm. 

The blank was fixed to the inner wall of a female mold for pressure-vacuum form.ng. w.th the printed 
side thereof contacting the mold. A polypropylene sheet in a molten state (about 200 C) was set 5 cm 
above the female mold by the use of a pressure-vacuum forming machine manufactored by Un.c Co Ltd 
and the female mold was evacuated from the vacuum ports provided at the bottorr .thereof to thereby : uck 
toe blank onto the inner side of the mold while feeding compressed air of 4 kg/cm*G I from a.r feed openmgs 
of a male plug to press the polypropylene sheet to the inner side of the female mold to conduct plug-ass.st 
forming foMO seconds. After trimming, there was produced a blank-decorated polypropylene cup hav.ng an 
average wall thickness of 550 to 600 um. . n 

The blank on the resulting cup proved free from fading of the print thereof or deformation^ The adhes.on 
between the cup body and th blank was so strong that the blank could not be peeled off wrth a hand. 

EXAMPLE 3 
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A compound comprising 92% of a propylene homopolymer having an MFR of 0.8 and a melting ipo nt of 
164 to 167 ? C and 8% of calcium carbonate, with the total amount of the ^J^^ 0 ^ 6 '^ 
caium carbonate being 100%, was melt-kneaded in an extruder set at 270 C, sheet-extruded and cooled 
*7ZX Tdevfce to obtain an unstretched sheet The sheet was heated to 155 C and long.tud.naHy 

Str Tethyllrpro Py .ene random copolymer containing 4.2% of ethylene and having an MFR of «, ml a 
m^ltino doL of 142 to 145 *C and an ethylene-methyl methacrylate copolymer having a melting point of 
^T^selJrtLyLl^eaded at 260* C in the respective extruders, extruded from the respective 
dts ^d suSeSve y laminated on the surface side and the back side of the above-prepared stretched 
sheet^espSvefrto form a surface layer to be printed and a heat-sealable layer. The laminating was 
SS'd nu^ h a chrome-plated mirror roll contacting with the surface layer to be pnnted, wh.le g.v.ng an 
eTboss I Seines aTo3 mm intervals having a vatiey depth of 30 urn to the back layer (a heat-sealabe 

ZSTtv JSJSH Z™* «*«*b ro,,s composed of a meta,,ic ro " and a rubber ro " simu,taneously w,th 

'"""The Resulting multi-layer film was again heated to about 155*0 and transversely str et chec .9 i times^ 
AfteMhe 5h s"des of the stretched film were subjected to a corona discharge treatment at 60 C. the film 
wal trimmed t^ .obtain a three-layered stretched film composed of the surface layer, the base layer, and the 

film waf Punched to obtain a 60 mm wide and 110 mm long label for blow mold.ng. The label ha la Cta k 
ESTSTn MD (Machine Direction) and 50 in CD (Crosssection Direction) as measured accordmg to 

J ' S Tta tabel in a label magazine was automatically inserted into the cavity of a high-speed blow molding 
me taoei m a wuo a means of a suction pad of a robot fixed to the molding 

"Sine SSS tot l£Z&'™Jl^™ £ P-^side of the labe. contacting the mold 
by suSon A Sbul ° £^J3££* polyeiy.ene (melting point: 134' C) was extruded in a molten 
b Ll 2 190° C and the splits were clamped. Compressed air of 4.2 kg/cm* was .ntroduced .ns.de the 
SSon to expand T^*Z«xl shape of'a container and. at the same time, fuse the label to the outer 
sSS of me parison The mold was cooled and opened, and a hollow contamer was taken out. 
SUrfa T?e aoTo tne' container showed no fading of the print, no shrinkage, or no busters. F ur^ the 
automatic feed of the label was consecutively conducted 100 times w.thout any fall off the mold or any 
misregister. 
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EXAMPLE 4 



A compound comprising 79% of a propylene homopolymer having an MFR of 0.8 and a melting point of 
40 164^cTMTubiS ZblenMA-B-. produced by Mitsubishi Petrochemical Co Ud .) 5* - 

nolvethvlene and 16% of calcium carbonate having an average particle s.ze of 1.5 iun with the total 
amount of tne propylene homopolymer. high-density polyethylene and calcium carbonate being 100% was 
Teaded n i Cruder set at 270* C and sheet-extruded, followed by cooling in a coolmg device to obtein 
runSetcn^d let. The sheet was heated to 156* C and longitudinally stretched 5 times to obtain a 
« uniaxially stretched film serving as a base layer (A). 

Separately, a compound comprising 55% of a propylene homopolymer having an MFR ° f 4 0 * nd * 
melting point of 164* C and 45% of calcium carbonate having an average particle size of 15 «.m wrth the 
toto IS of the propylene homopolymer and calcium carbonate being 100%. was ^kr^d ,n an 
extiuder at 270* C and extruded from a die to obtain a film serving as a surface layer (B) to be Pnnted 
5Q A coipoL cLfirising 50 parts of a styrene-grafted high-density polyethylene (styreoe content 43%) 
5 and 50 Trts of an%3ene 9 acryiic acid copolymer was melt-kneaded at 270 C in an extruder and extruded 

fr0m Uv^ *e surface side and back side of layer (A, 

respeSU After Sg the mufti-layer film to 55* C. layer (D) was embossed (120 Knes). The multi-layer 

laveHmterheat set aS, a" the same time, heat-sealable layer (D) was melted and made non-oriented. 
X { 1Z heSseTfiim to 55* C. layer (B) was subjected to a corona discharge treatment, and the 
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film was trimmed to obtain a multi-layer resin film comprising three layers of <B), (A), and (D) having a 
thickness of 40 urn, 80 urn, and 10 urn, respectively. 

UyerTD) had a Bekk's surface smoothness of 250 seconds and an average surface roughness (Ra) of 

s 2 0 ^yer(B) of the mutti-layer resin film was coated with an acryl type antistatic agent solution "ST-1300" 
(prooucedTMiibishi Petrochemical Co., Ltd.), fol.owed by drying, and then prmted m mu t.-color by 
offs^printing. The printed multi-layer film was cut to a 50 mm wide and 50 mm .ong label for ,n-mo.d 

"^^resulting label had a percent shrinkage of 1.6% in MD and 1.0% in TD when allowed to stand at 

10 1 20 * C for 30 minutes. # 

Labeled hollow containers were produced as follows using the label obtamed above. 

Production of Labeled Hollow Container: 

Reference is made to F.g. 6. Label 1 was inserted into the cavity of mold 8 of blow molding machine 7 
Reference us i maoe g from jnner wa|| Qa jn such a manner that 

f mf J .Zm Z^c^oiXT^ that the direction of transverse stretching (TD) of the .abel 
St be »n5intr«?Se d SSiZ o extrusion (MD) of parison 10. High-density polyethylene having an 
MFR of 0^ ^Itsutoshi Polyethy-HD BZ-50A" (produced by Mitsubishi Petrochemical Co Ltd.) was 
eXuded aMSoTfrom die 9 to form parison 10 having an inner diameter of 18 mm and a ^wal th.cknes, of 
??mm Mow 8 was locked to seal parison 10, and compressed air having a pressure of 5 kg/cm' was fed 
^ Tozzte 11 * TSetnsTde of parison 10 to conduct b.ow molding. Simultaneously ^ «*^^*; 

salable laver (D) of label 1 was pressed by outer side (10a) of parison 10 and fused thereto. Mold I 8 
was cooleo to STdify the motded container and opened to obtain a labeled hollow container havng a body 
diameter fairth) of 60 mm, a height of 200 mm and a wall thickness of 1 mm. 

d,am T t en r 0 i of the resulting labeled containers were inspected with respect to deforma.cn of the 
contlrer bikers of the labe" and the surface condition of the label according to the fo.low.ng test 
methods. The results of the inspection are shown in Table 1 below. 
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30 Blisters: 
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The labels free from blisters were marked at five, those suffering from b.isters on an area Mess than 110% 
wpJ marked at four those suffering from blisters on an area of 10% or more and less than 20 /c were 
mSed^ thri Tose suff er^g from biisters on an area of 20% or more and less than 50% were mark d 
atto ^d thTse suLing from b.isters on an area of 50% or more were marked at one. The marks of 20 
containers per label were added together. 



Deformation of Container: 



Two days after blow molding, the girth of the container at the part where ft. labe . was ad 
at the part where no label was adhered were accurately measured w.th a sl.de gauge, and the d-fference 
bet^eenleTo values was obtained. The measurements were made on 5 comakers per labeL A group of 
r^ners oer label any of which had a difference of girth within 1 mm was graded "good", a group of 5 
co^n^S^^lg at least one container whose difference of girth was from 1 to 2 mm was 
gSd ^edTumTand a group of 5 containers per label inc.uding at least one conta.ner whose d.fference 
of girth exceeded 2 mm was graded "poor". 



Condition of Label: 



50. 



The surface of the label, adhered on the container was visually observed. 



55 



9 



BNSDOCID: cEP 0436044A1 J_> 



BP 0 436 044 A1 



TABLE 1 



Stretching Direction of Label With 


TD (transverse 


Respect to Extrusion Direction of 


stretching 


Parison 


direction) 


Blisters 


100 


Deformation of Container 


Good 


Condition of Label 


Good 



EXAMPLE 5 
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Preparation of Styrene-Modified Ethylene Resin: 



20 



25 



In a 3 i-volume autoclave were charged 1400 g of pure water and 14 g of polyvinyl alcohol as a 
suspending agent to prepare an aqueous medium. In the aqueous medium was suspended 700 q of low- 

?^ , ^J^ ethy, ! ne PartCleS h3vin9 3 Partide size of from 2 to 3 mm ("Yukaron LM-40" produced by 
Mitsubishi Petrochemical Co., Ltd.; density: 0.910) with agitation. 

Separately, 0.50 g of t-butylperoxybenzoate as a polymerization initiator was dissolved in 735 a 
(corresponding to 105 parts per 100 parts of polyethylene) of styrene. and the solution was poured into the 
above-prepared suspension. 

The inner temperature of the autoclave was raised to 90* C and maintained at that point for 4 hours to 
P iTcle / s' mPre9nate Styrene C ° ntainin9 ** Penalization initiator into the low-density polyethylene 

The aqueous suspension was heated to 105' C and maintained at that temperature for 2 hours to 
conduct polymerization. The temperature was further elevated to 120'C and maintained for 5 hours to 
30 complete the polymerization. 

m J?!.', 000 !!" 9 ' tHe reaCti ° n miXtUre W3S taken 0ut and washed witn water to obtain 1000 g of styrene- 
modrfied low-density polyethylene particles having a particle size of from 3 to 4 mm. 

Preparation of Synthetic Paper 

m» 1 L A ^TT d (A) corn P risino - 81 P^ 8 of polypropylene "Mitsubishi Noblen MA-6" (produced by 

P ° int: 164 ' C) " 3 PartS ° f "^nsity polyethylene "Yukaron 
Hard EY-40 (produced by M.tsub,shi Petrochemical Co., Ltd.; melting point: 130* C; density: 0.950 g/cm*) 

ZL I XL?* !?• carb ° na * e navin 9 a P article size of 1.5 urn was melt-kneaded in an extruder and 
sheet-extruded from a die at 250 C. The sheet was cooled to about 50* C 

nf nUnn!i. et "™ he f* to 153 ' C and ^ '°ngitudinally stretched 4 times by utilizing a difference 
of penpheral speeds of rolls to obtain a uniaxially stretched film (A). 

2 l A ~ mpou " d < Ba > comprising 52 parts of polypropylene "Mitsubishi Noblen MA-3" (produced by 

45 ,h 1 $h ' Sr Che ^ iCa ' C °- LW - : me ' tin9 *** 163 * C >' 3 P arts of high-density polyethyene "EY-40" 

<s (density: 0.960 g/cm3). and 45 parts of calcium carbonate and a compound (B,) comprising 47 plrts of 
polypropylene "MA-3", 5 parts of maleic anhydride^rafted polypropylene (produced by Mitsubishi Petro- 
chemical Co., Ltd.; maleic anhydride content: 0.5%). 3 parts of high-density polyethylene "EY-40" and 45 
parts of ground calcium carbonate were separately melt-kneaded in the respective extruders, fed to the 

so ^ ,am,nated together in the die, and extruded and laminated on one side of stretched film (A) 

so obtained in 1) above with layer (B,) as an external layer^. 

-Pv^ mf TJl <C) COmprisin 9 52 P^ 5 of Polypropylene "MA-3". 3 parts of high-density polyethylene 
EY-40 , and 45 parts of ground calcium carbonate and a compound (D) comprising 50 parts of the 
styrene-modified low-density polyethylene as prepared above (styrene content: 105 parts per 100 parts of 
polyethylene) and 50 parts of an ethylene-methyl acrylate copolymer having a density of 0.94 g/cm* were 
S ! P ^f t ! V "^'t- 1 " 163 * 1 ** 1 in the_respective extruders, fed to the same die. laminated together in the die and 
extruded and laminated at 250 C on the other side of stretched film (A) with layer (D) as an external layer 
simultaneously with embossing layer (D) (100 lines). After the multi-layer sheet was once cooled to 60 * C 
the sheet was again heated to about 163 C and transversely stretched 9 times by the use of a tentering 
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To tus, "Mis?™ ~ — p^ss s 

about 60 C. Layer (BO was suc-jeciea xo «. o« a a 

obtain a multi-layer stretched film comprising five layers (B, . <B 2 . (A , (C).^ ™ <"> in ™ 
^ 0 ««fmim 15 urn 70 urn 18 urn, and 2 urn. respectively (total thickness. 110 um). 
thickness of 5 urn. 15 urn 7C u ™ c ™ * q seconds and an average surface roughness (Ra) of 

3.5 T^re^s P-ent shrinkage of 0.8% in TD and 1.0% in MD when ai.owed 

to stand at 120° C for 30 seconds. 



Blow Molding: 
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A label 50 mm in width and 50 mm in length was fixed by suction to the inner wall of a moid follow 

safe s? ; c r«w- c B a ars: 

free from bHsters (trapped air-pockets), and none of the 20 containers was found to suffer from deformation. 



EXAMPLE 6 



Labe.ed hoHow containers were produced in the same manner as in f^^»^ far using an 

b "Zl^l:^Z:Z„ described in detai. and with reference to specie embodiments thereof it 
will ^ apptrenuole skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 



Claims 



1 A process for producing synthetic label paper which comprises preparing a multi-layer «' m » 
ST proems as claimed in Cain. 1 . wha,a,„ **. — * fjT^l^f 

TX^as «d .n C.ala, 2. *a,a,n said syn.ha.lp .aba, papa, I. a n-H.ysr -n n.n, havin 9 a 

S rrS^ad pZ**a o«npnsin 9 a nasln con^-fcn coining 

nne side of said biaxially stretched film base layer, 

("a uniaxial stretched paper-like film layer comprising a resin common contam.ng from 35 to 65% 



11 



BNSDOCID- <EP 0436044A1_L> 




t 

EP 0 436 044 A1 



by weight of an inorganic fine powder and from 35 to 65% by weight of a propylene resin, with the total 
amount of the inorganic fine powder and the propylene resin being 100% by weight, being provided on 
the opposite side of said biaxially stretched film base layer and 

S^L^T?* t etCh f d , heat - sealab,e ^ comprising an ethylene-alkyl acrylate copolymer or an 
ethylene-aNcyl methacrylate copolymer, being provided on the surface of said paper-like layer (C) said 
heat-sealable layer having a thickness of from 1 to 10 urn and a Bekk's surface smoothness of 1000 
seconds as measured according to JIS P-81 19. 

L^ r °C! SS a ^ c ' aimed in C,aim 3l wherein said s y nthetic lab *' Paper is a multi-layer resin film having a 
total thickness of from 30 to 300 urn and comprising at least: 

(A) a biaxially stretched film base layer comprising a resin composition containing from 5 to 30% bv 
weight of an inorganic fine powder, from 0 to 25% by weight of an ethylene resin and from 70 to 95% bv 
weight of a propylene resin, with the total amount of the inorganic fine powder, the ethylene resin and 
the propylene resin being 100% by weight. 

(B) a uniaxially stretched paper-like film layer comprising a resin composition containing from 35 to 65% 
by weight of an inorganic fine powder and from 35 to 65% by weight of a propylene resin, with the total 
amount of the inorganic fine powder and the propylene resin being 100% by weight, being provided on 
one side of said biaxially stretched film base layer, 

(C) a uniaxially stretched paper-like film layer comprising a resin composition containing from 35 to 65% 
a " ,n ° r9an, '^ fine P° wder from 35 to 65% by weight of a propylene resin, with the total 

amount of the jmorganic fine powder and the propylene resin being 100% by weight, being provided on 
the opposite side of said biaxially stretched film base layer and aP 

(D) a uniaxially sfretched heat-sealable layer comprising a resin composition comprising (a) from 10 to 
70 /o by weight of a styrene-modified ethylene resin obtained by polymerizing from 5 to 400 parts bv 
weight o styrene in the presence of 100 parts by weight of an ethylene resin and (b) from 30 to 90% by 
weight of an ethylene-alkyl acrylate copolymer or an ethylene-alkyl methacrylate copolymer each having 
a mating point of from 80 to 130 C. with the total amount of the resin as defined in (a) and Z 

Z P ~ V £7 "-ft"? '".K b f n9 10 ° % by W8i9ht ' bei " 9 Pr ° vided °" the surface of said PWke 
layer (C), said heat-sealable layer having a thickness of from 1 to 10 urn and a Bekk's surface 

smoothness of 1000 seconds as measured according to JIS P-81 19. * ' 

30 Amended claims in accordance with Rule 86(2) EPC 

fii m A r°T S pr ° ducing synthetic label P a P er whi ch comprises preparing a multi-layer film comprising a 
flZl J k T P reS ' n containin 9 an inor 9 anic fine Powder having provided on the back side thereof a 
Z h~J, he | at ;f ea,ab,e r , es,n navin 9 a me,tin 9 Point lower than that of said thermoplastic resin, embossing 
the heat-sealable resin layer, the embossed pattern made on the side of the heat-sealable resin layer 

5 V? d ° tS ° r ,in6S * nCh ' the depth ° f * e embossed P^rn (h) being at least 1/2 o to e 
th.ckness of the heat-sealable resin layer (h o) . the heat-sealable resin layer having a Be^s surface 

?f T T tha " 1000 Seconds ' and an avera 9 e surface roughness (Ra) of from 0.5 to 5 urn 
ml™" 9 * ♦ ^ multWayer film at a strete h ™*> of from 4 to 12. and at a temperature of from 

,o toermopScS to a temperature .ower than the melting point of said 
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FIG- 1 
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